Objectives: Matgéné is a program to develop job-exposure matrices (JEMs) adapted to the general population in France for the period since 1950. The aim is to create retrospective exposure assessment tools for estimating the prevalence of occupational exposure to various agents that can then be correlated to health-related parameters.
INTRODUCTION
Job-exposure matrices (JEMs) are large-scale occupational exposure assessment tools, widely used in epidemiology (Bouyer and Hémon, 1993a) . They take the form of tables in which one axis corresponds to job titles [occupation or (occupation Â activity) combination] and the other to the agents assessed by the particular JEM. Cells provide a minimal dichotomous (exposed versus non-exposed) assessment of exposure. Current JEMs generally include exposure probability, semi-quantitative level assessment, and exposure period. By linking the JEMs with occupational histories, an exposure value can be automatically attributed to individuals according to the jobs they have held.
When occupational data can be correlated to individual health data, JEMs can be used in studies of the health impact of occupational exposure (Le Moual et al., 2004) , in medicosocial management (compensation issues or post-occupational surveillance) by identifying workers presumed to have previous exposure (Rolland et al., 2006) or in assessing the implication of a specific exposure in disease onset by calculating attributable risk fractions (Imbernon et al., 2005; Steenland and Armstrong, 2006; De Matteis et al., 2008; Lacourt et al., 2010) . Such JEMs can be developed for general population applications (Demers et al., 1995) or for occupational cohorts (de Vocht et al., 2008; Delclos et al., 2009; VerdunEsquer et al., 2000) . The types of exposure assessed range from chemical compounds (Swuste et al., 2008) to physical risks such as noise (Davies et al., 2009) , biological risks such as endotoxins (Matheson et al., 2005) , and organizational or psychosocial risks (Lahti et al., 2008; Boyer et al., 2009) .
Certain general population JEMs (Berrino et al., 2003; Kauppinen et al., 2009; van Tongeren et al., 2002) have been based on national occupational characteristics and are not directly transposable to France; in general, few of them take the evolution of exposure over time into account.
In 2004, the Department of Occupational Health of the French Institute for Public Health Surveillance [Département santé travail de l'Institut de veille sanitaire (DST/InVS)] therefore set up a JEMs development program adapted to the general population in France, covering a wide range of potentially pathogenic agents. The present article describes the JEM construction methodology and gives an update on progress and some examples of applications.
METHODS
The Matgéné program is developing several JEMs, each specific to one agent or group of agents.
To ensure JEMs homogeneity over time, characteristics and methodology are standardized.
Common characteristics
Each agent-specific JEM assesses exposure and its evolution over the period , for the full set of (occupation Â activity) combinations existing in the various occupational and economic activity classifications; this makes the full JEM set exhaustive and applicable to all workers, including those who have retired.
The JEM estimates exposure more precisely than a simple exposed/non-exposed categorization: so far as the exposure measurement data available permit, assessment is semi-quantitative.
A technical document is drawn up for the construction of each agent-specific JEM, presenting the definitions of agents and grounds of estimates so as to help professional users to identify, in their day-to-day practice in the field, the agent in question and those liable to be exposed.
Agent axis
This axis is dedicated to a single agent (e.g. trichloroethylene) or family of agents (e.g. chlorinated solvents). Agents may be chemical (e.g. formaldehyde), physical (e.g. noise), or ergonomic (e.g. posture) and are selected according to several criteria: presumed or proven pathogenicity, and notably carcinogenicity; prevalence, so that the first JEMs concern exposures affecting a large part of the population; quality and quantity of technical and especially occupational exposure measurement data: the quality of the JEM largely depends on that of the usable data available.
Documentary research focuses firstly on the chemical, physical, and toxicological (penetration routes, metabolites, etc.) literature relating to the agent. The various conditions under which the agent is found in the occupational environment are inventoried: supply, direct, and indirect use (as mixture, as production component, etc.), or spontaneous production (combustion, chemical reaction, etc.) .
For substances that are widespread in the general environment, an occupational exposure threshold is defined according to the general (non-work-related) population exposure level.
Occupational axis
To enhance JEM precision, jobs are defined by a combination of the occupation and its sector of activity: (occupation Â activity).
Each line represents one job or a group of jobs that is homogeneous with respect to the exposure in question: group of similar occupations in a given sector or occupation entailing identical exposure whatever the sector in which it is carried out.
Of the various jobs under assessment, special attention is also paid to those not directly involved in production (transport, retail, handling, scientific work, technical teaching), known to be liable to entail some exposure (Huizer et al., 2010) .
There are wide differences between the various classifications that could be used to describe occupations and activities, in their dates, technical and socioeconomic ranking criteria, number of categories, etc. Moreover, each classification is regularly updated, whereas the Matgéné JEMs need to be applicable simultaneously and therefore all to use the same versions of the classifications. Thus, specific classifications and versions were selected:
for occupations: the ISCO 1968 (ILO, 1968 , an old classification but essentially based on technical criteria, and the French PCS 1994 (INSEE, 1994 ; for activities: the French NAF 2000 (INSEE, 1999) which can be directly transposed on the European NACE classification of the same year (Eurostat, 1999) ; for the first JEMs, the ISIC 1975 classification (United Nations, 1975) has also been used.
With these three classifications, each JEM can be implemented in two versions: (ISCO 1968 Â NAF 2000 and (PCS 1994 Â NAF 2000 . This choice enables the JEMs to be used both for international projects and for data based on the French administrative classifications.
Evolution of exposure over time:'job-periods'
Generally speaking, exposure levels have greatly changed over the last 60 years, with changes in raw materials, techniques, working conditions, and regulations. Thus, a given job entails different exposure estimates depending on the period in which it was performed. Each (occupation Â activity) combination is thus divided up into as many (occupation Â activity Â period) subdivisions as needed in order to take account of variation in exposure over time.
Exposure evolution factors vary according to exposures and jobs or sectors where they are present (Jensen et al., 1990; Symanski et al., 1998; Raaschou-Nielsen et al., 2002; Yassin et al., 2005) . Thus, subdivision into periods differs from JEM to JEM.
JEM cells: job-period exposure estimates
The Matgéné program assesses two elements: exposure probability and exposure level. The assessment parameters are hereinafter referred to as 'exposure estimates'.
These estimates involve a large number of criteria: duration/distribution of exposure-related tasks (daily, weekly, or monthly); working environment; usual protective measures; work station location; penetration routes; and differences in probability associated with large and small firms, etc.
Generally, the estimate is a compromise between all existing situations. Estimates precision in each JEM is highly dependent on the amount and quality of occupational information available on the agent in question. It is assessed from the (preferably French) technical and economic literature, the assessors' own knowledge, meetings with those working in the field, and employees' job descriptions.
French occupational exposure data are generally the intellectual property of the firm collecting them; some, however, are published in French occupational medicine journals. Also, the National Research and Safety Institute [Institut National de Recherche et de Sécurité (INRS)] collates data from the regional occupational risk prevention organization Caisses Régionales d'Assurance Maladie of the National Health Insurance Authority in a database (Vincent and Jeandel, 2001) (Triolet, 2005) and many data from technical organizations (e.g. change in petroleum and chloride-based solvent consumption in metal cleaning, provided by the Barturning Technical Center, France, unpublished data) . This enabled us to draw up a series of 17 fairly detailed JEMs for solvents (Dananché et al., 2009) . In contrast, flour exposure is poorly documented in France, and the corresponding JEM therefore has less precise exposure indices. These technical and economic data are supplemented by numerous descriptive occupational histories taken from:
case-control studies in the general population, carried out in France since 1985 and including a total of .13 000 subjects (Hours et al., 1991 (Hours et al., , 1994 (Hours et al., , 1995 Guénel et al., 2001; Menvielle et al., 2003; Févotte et al., 2006a; Chevrier et al., 2006; Orsi et al., 2010; Guida et al., 2011; Villeneuve et al., 2011) and .50 000 careers, some of which being very old (lung cancer/1984-1990) , others very recent (congenital malformation, 2000s); European studies with a French component (Cordier et al., 1997; Bardin-Mikolajczak et al., 2007; Villeneuve et al., 2010) ; French occupational cohorts: Steel works (Moulin et al., 2000) , Telecoms (Meguellati-Hakkas et al., 2006) , and Chemical industry (Hours et al., 2007) .
Moreover, two of the team of six permanent industrial hygienists have been involved in assessing a wide range of occupational exposures in most of the above studies, over a period of .25 years, and in drawing up JEMs in occupational cohorts. Our team also includes a statistician and an epidemiologist.
Job-exposure probability. Job-exposure probability is the annual probability of workers in a given job being exposed to the agent in question. It is based on French economic and administrative data (production/sales/purchase tonnages of the substance, distribution of production between sectors, etc.), technical data (technologies using the substance or materials containing it, etc.), and on regulations. It takes account of variation and distribution of the normal tasks involved in the job over a year.
When the job-exposure probability is very low, the job is considered non-exposed. Depending on the agent, the attributed probabilities are more or less precise, from 10-percentage brackets to broader ranges (e.g. 1-10%, 10-50%, 50-90%, .90%).
Job-exposure level. Job-exposure level assesses the concentration to which the worker is exposed, averaged according to the normal tasks performed and the working environment. When existing exposure is less than a threshold, determined if possible with reference to the general environmental level, the job is considered non-exposed.
Exposure tends not to be regularly distributed over the work period: ambient exposure may be boosted by occasional tasks. Depending on the situation, the JEM may simply assess an average level for a normal working day or else assess separately exposure frequency and exposure intensity.
The exposure measurement and biometric data retrieved, preferably from French sources such as the Colchic database (Vincent and Jeandel, 2001 ) but also from the international literature (Caldwell et al., 2000) are used to produce a technical guide and exposure measurement database describing the various known parameters for each measurement set, taken from the list of critical factors: country, date, activity/occupation/task, sampling strategy, and duration, individual/collective protection, etc.
Exposure frequency:
Exposure frequency is the average proportion of work-time given over to the various exposure-linked tasks (daily, weekly, etc.). Frequencies ,2% of work-time are not taken into account.
Exposure intensity:
Exposure intensity assesses the mean concentration during actual exposure according to tasks and working environment. When the data allow, several quantitative intensity classes are distinguished, generally with respect to the French threshold limit values-time-weighted average (TLV-TWA 8 h): e.g. low level 5 0.1-0.5 TLV-TWA, medium 5 0.5-1, high 5 1-2, very high . 2 TLV-TWA. Otherwise, typical work situations are used to define qualitative exposure levels: low, medium, and high. As with exposure frequency, intensity is a compromise averaging irregular exposure over a task. The existence of exposure peaks, however, defined with respect to the regulatory Short-Term Exposure Limit (TLV-STEL), is also assessed (as yes/no) for agents for which this approach is relevant.
Validation
Comparison with existing French or foreign JEMs for similar substances and in particular with the Finjem matrix (Pukkala et al., 2005) , despite differences, still allows at least partial validation of the occupations and activities concerned and the levels estimated.
The JEMs are also implemented in population samples, and the resultant exposure prevalence values are compared with other sources of information such as the results of the 2003 cross-sectional surveys of the French Department of Labor, which collected information on exposure to certain chemicals in a large sample of employees in France (Arnaudo et al., 2005) .
Any adjustments such validation may entail are impacted on the JEMs.
Examples of application: JEMs applied in a population sample
JEMs were linked to a sample of the adult French population, to estimate the prevalence and distribution of exposure to certain agents in France.
The sample was formed in 2007, using a random phone call procedure. In all, 10 000 subjects aged 25-74 years gave full career information; each job was then coded (ISCO 1968 and PCS 1994 for occupations, and NAF 2000 for activities). The main demographic, socioeconomic, and work-related characteristics showed a distribution close to that found in the French national census of 2007 (data not shown). Applying JEMs to this sample allows estimating the prevalence of exposure in 2007 as well as the prevalence of lifetime exposure. The calculation of exposure prevalence in 2007 was based on the last job held and was limited to the 6522 persons who had worked in 2007 (employed population). Lifetime exposure prevalence was estimated over the whole sample (including retired, unemployed, or persons who never worked).
For each Matgéné agent, the central values of the exposure probability categories were used to estimate exposure prevalence. To estimate lifetime exposure prevalence, each subject's exposure probability was calculated from the probabilities associated with each of their jobs as follows: if k is the number of jobs, and p i the probability of exposure during job i , assuming the various jobs to be independent, then the probability of this subject having been exposed during his or her career is
. Confidence intervals were calculated by the bootstrap method (Efron, 1987) .
An average exposure level (intensity Â frequency, using the class centers) was calculated for each job for each subject. It was considered low when equal to, or less than, the lowest intensity category in those cases in which quantitative ranking was possible; otherwise, any low-intensity exposure (whatever the frequency) or any exposure lasting ,30% of the work-time (whatever the intensity) was considered a low-level exposure.
In certain agents, knowing what proportion of the population is exposed by means of the JEMs allows an attributable fraction to be estimated for pathologies (e.g. cancer, asthma) known to be causally associated with the agent in question, using Levin's formula:
where P E is the proportion of subjects exposed to the agent in the population and RR is the relative risk determined from the literature data (Bouyer and Hémon, 1993b) .
RESULTS
Several JEMs were (18) or are being (8) developed (Table 1) and are briefly presented here, along with some results for the French population. Fuller information relating to each JEM (technical notes on the agent in question, versions of the JEM, respectively, using French and international classifications, exposure prevalence in France according to various criteria) is available on a dedicated website (DST/InVS, 2011b). Table 1 presents for each JEM the occupational classifications used, the time periods distinguished and the cutoff points for the categories of exposure estimates (these cut-off points differing from agent to agent).
In the case of the three JEMs for inhalable organic dust (flour, cereals, leather), time periods were not distinguished due to lack of data and the relative stability of these particular exposures over time. The other JEMs are devoted to inorganic dust and fibers (cement dust, crystalline silica, asbestos fiber, mineral wool, and refractory ceramic fiber) and 17 solvents (five chlorinated solvents plus one JEM for exposure to at least one of these five; five petroleum-based solvents plus one JEM for exposure to at least one of these five; and four families of oxygenated solvents plus one JEM for exposure to at least one of these four).
For certain agents, due to lack of exposure measurement data, assessment was based only on task description, with four intensity categories: low, medium, high, and very high. This was the case for cereal dust and some petroleum-based and chlorinated solvents. In contrast, in other JEMs, exposure intensity was expressed by quantitative classes: mg m À3 air or fiber count per milliliter air.
Some JEMs assess exposure to a specific compound, such as trichloroethylene, while others cover a family of substances: e.g. the mineral wool JEM covers glass, rock, and slag wool, while the asbestos JEM combines chrysotile and amphiboles without distinction. Table 2 presents the proportions of the employed population in France in 2007 exposed to the various agents covered by the Matgéné program. The most frequent exposures were to petroleum-based solvents and especially white spirit. Mineral dust exposure was also common in men, at $5% for silica, cement, or mineral wool. In 2007, 10 years after the French ban on asbestos, .1% of men remained exposed due to material still in place. Generally, exposure prevalences were significantly higher in men than women, except for certain specific agents such as perchloroethylene. Exposure prevalence was first calculated without taking account of exposure level 1950-1965-1977-1988-1997-2000-2005-2007 1-5, 5-30, 30-70, .70% 0.0001-0.01-0.1-1-10 f ml
APPLICATIONS

À1
Refractory ceramic fibers* 1950-l960-1975-1985-1990-2000 1-10,10-50, 50-90, .90% 0.001-0.1-1-3 f ml
Petroleum-based solvents Benzene ISCO 1968 Â NAF 2000 PCS 1994 Â NAF 2000 ISCO 1968 Â ISIC 1975 1950 -1970 -1975 -1980 -1990 -2005 1-10, 10-50, 50-90, .90% 0.3-3-16-50 mg m
À3
Automobile gasoline 3-150-450 mg m
White spirits and other aromatics 5-100-260 mg m
Special petroleum products and other aliphatics Low-medium-high Diesel, kerosene, fuel oil Any of these five petroleumbased solvents and then recalculated after excluding low-level exposure (substantial exposure). The overwhelming majority of exposures were low or very low level; substantial exposure never exceeded 2% in men and 0.1% in women. Exposure prevalence can also be analyzed according to variables such as age, period, birth cohort, socioeconomic category, occupation, activity, or region. For example, fig. 1 shows 2007 exposure prevalence for various compounds assessed in the Matgéné program according to socioeconomic category in men, and fig. 2 shows the proportion of men exposed in the construction, metallurgy, and metalworking industries. Table 3 presents lifetime exposure prevalences, which were predictably higher than those for 2007. The greatest differences were found for trichloroethylene and asbestos, which over the years have moved from widespread use to strict or partial restriction.
Disease fractions attributable to occupational exposure in France were calculated from the Matgéné JEMs. The fraction of lung cancers attributable to occupational exposure to asbestos fiber, assuming a relative risk of 1.48 as in the meta-analysis by Goodman et al. (1999) , is, respectively, 8.2 and 0.4% in men and women exposed to .0.1 f ml À1 year and, respectively, 13 and 1% for any exposure (Chevalier et al., 2010) . The proportion of asthma cases attributable to occupational exposure to flour dust, assuming a relative risk of 2 and depending on the definition of 'exposure'(any or substantial), ranges from 2.6 to 5.1% in men and 1.1 to 4.8% in women (Févotte et al., 2006b ).
DISCUSSION-PERSPECTIVES
General population JEMs are precious tools in epidemiology and surveillance of occupational agents and their effects, enabling exposure prevalence to be described for the entire population of a country (Pukkala et al., 2005) according to period, sector, or occupation and to be compared to health-related data. For all agents affecting multiple occupations and sectors, the use of JEMs is almost mandatory if large populations are to be studied. The Matgéné program will eventually provide JEMs for a wide range of potentially pathogenic occupational exposures. Agents are prioritized for assessment based on both relative prevalence and potential health impact, with special attention paid to known or suspected carcinogens.
So far as possible, the JEMs that have been drawn up concern exposure to single substances, but in many work situations, it was only possible to assess mixtures (e.g. gasolines, which are complex mixtures with varying amounts of lead additive) or even families of substances (e.g. mineral wools including three types of substances). At the beginning of 2011, the JEMs so far developed (18) or under development (8) exclusively concern physicochemical agents: organic (3) and mineral (2) dusts, natural and artificial mineral fibers (3), and solvents (17). Two JEMs for known carcinogens (formaldehyde and polynuclear aromatic hydrocarbons (PAHs)) are underway, and the program will move on to other chemical compounds and other types of agent such as night shift work for women.
The Matgéné JEMs have certain limitations. The first lies in the heterogeneity of work situations under a given job title, covering non-negligible variations between workers (Rappaport et al., 1993; Loomis and Kromhout, 2004) . Moreover, the quality of the occupational classifications used has a strong impact on the quality of assessment. To ensure coherence between all the JEMs, only three classifications (ISCO 1968 , PCS 1994 , and NAF 2000 will be used throughout the program. The (ISCO 1968 Â NAF 2000 combination provides the best distribution of occupation/activity pairs in homogeneous groups, from a technical point of view.
For application in a given population, all subjects' jobs have to be coded on the same classifications. To ease transition between classifications, conversion tables have been drawn up (DST/InVS, 2011a), but such transcoding may have a variable impact on results according to the prevalence of the agent and its exposure estimates (Kromhout and Vermeulen, 2001 ). The Matgéné JEMs are based on available information, with priority to economic, technological, and exposure measurement and biomonitoring data. For sectors, occupations and time periods for which data are insufficient, expected levels have to be extrapolated from comparable situations, using what technical and quantitative information is available. This requires at least a minimum of well-documented exposure measurement, assessors who know the occupations/ sectors/tasks in question, and structured assessment rules (Cherrie and Schneider, 1999; Fritschi et al., 2009) . The main limitation lies in not being able to take into account all the factors affecting the probability, the level, and real conditions of exposure on the ground: means of protection, distribution of exposure-linked tasks, work station location, size of firms, etc. Moreover, the exposure measurement studies in the literature are to be analyzed with caution: depending on the reason for making the measurement (routine or worst case, etc.), the sampling strategy (duration, material, etc.) , and sample analysis method, data are not always comparable.
Certain validation studies (Kromhout et al., 1987; Semple et al., 2001) showed that industrial hygienists tended to overestimate exposure, particularly when low level. The most common occupations and the strongest exposures are the best documented in terms of both technical description and exposure measurement. JEM quality is thus better in case of high exposure probability and intensity. Even so, each JEM involves a significant amount of low probability and/or intensity assessment.
Some of these exposure data come from the 'gray literature' held by those working in the field; disseminating JEMs should encourage these professionals to make their information available. Future JEMs, however, are not really going to be able to improve without targeted low-level exposure measurement programs. For the PAH JEM, for example, an exposure measurement and biomonitoring campaign focusing on very common low-level exposure tasks (occupations exposed to exhaust fumes or cutting fluids) was supported by the Matgéné program so as better to determine the lower limit of the future JEM.
Assessment of historically older situations was partly founded on the fact that most exposures have declined over the decades. In France, as in other developed countries, reports show a general reduction in occupational exposure (Vincent and Jeandel, 2002; Lavoué et al., 2006; Kauffer and Vincent, 2007) . This reduction, however, has not been linear and has not equally affected all agents (flour dust versus silica dust exposure) or all activities exposed to a given agent (silica dust in mining or in construction) (Creely et al., 2007; Symanski et al., 1998) , whence the differences between periods defined as homogeneous according to the Matgéné JEMs (see Table 1 ). Exposure would seem to have evolved in France similarly to other western countries: this is the case for flour dust, with only a slight decrease in exposure over 50 years in France as in the UK (Creely et al., 2006) .
Few occupational situations are clearly defined in terms of probability, intensity, and regularity in the pattern of exposure, and the semi quantitative exposure estimates of these factors are a compromise so as to assess optimally homogeneous occupational groups. These estimates do, however, enable JEMs performance to be improved by allowing JEM sensitivity and specificity to be varied (Kromhout and Vermeulen, 2001) , and the introduction of time periods allows the evolution of exposure conditions to be taken into account.
Several studies have compared exposure assessment using JEMs to other methods of assessment (Pannett et al., 1985; Quinlan et al., 2009; Tielemans et al., 1999; Le Moual et al., 2000) and generally found JEMs to show good specificity, which is important for epidemiological applications, but rather low sensitivity (Kromhout and Vermeulen, 2001 ). For large-scale studies, or studies with a very heterogeneous population, JEMs prove better adapted than individual assessment by a large number of experts (Peters et al., 2011) .
In France, the Department of Labor conducts a periodic occupational risk survey known as SUMER (Arnaudo et al., 2005) , so that exposure prevalence can at least partially be compared between these data and those found using JEMs. Table 4 presents prevalences for certain agents assessed in the 2003 SUMER survey and by the Matgéné program; the orders of magnitude are comparable. The comparison, however, remains partial, as methodological differences induce discrepancies: the 2 populations differ considerably: the population sample used for Matgéné JEMs is representative of the whole 25-to 74-years-old French population in 2007, whereas the SUMER survey was restricted to the salaried population in 2003 and therefore excluded certain occupational categories such as the self-employed; certain agents are defined differently: e.g. in assessing benzene exposure, the Matgéné JEM takes all possible sources into account, whereas the SUMER survey excluded those coming from automobile fuel; Matgéné 875 minimal exposure levels also sometimes differ: the SUMER survey assessed 'any very low exposure that was even slightly higher than that in the general population', whereas Matgéné JEMs apply more restrictive thresholds for certain agents.
Population exposure prevalence assessment by the Matgéné JEMs puts prevalence of male lifetime occupational exposure to substantial asbestos levels at $18% and the fraction of lung cancers attributable to occupational asbestos exposure in France at 8-13% in men (Chevalier et al., 2010) . These results are in agreement with the 15-30% male prevalence and the 10-20% attributable fraction reported in the literature for comparable countries (Albin et al., 1999) confirming the quality of the asbestos JEM. The greatest 'substantial' exposure prevalences are, unsurprisingly, found in males over 50 years of age, and those in the Construction (NAF/NACE 45), Electricity-gas-water supply (NAF/NACE 40), Shipbuilding (NAF/NACE 35), and Metallurgy (NAF/NACE 27) sectors (data not shown).
The Matgéné JEMs are available to epidemiologists, who can thus time-savingly combine a JEM approach with individual data analysis (Orlowski et al., 1993; Benke et al., 2001) . In particular, in large-scale epidemiological surveys, the Matgéné JEMs have been used either directly or as a filter to improve the selection of subjects thanks to individual descriptions (Lacourt et al., 2010; Orsi et al., 2010; Villeneuve et al., 2010; Garlantezec et al., 2011) . Apart from epidemiology, there are many other possible applications for the data from this program; the JEMs are available to health professionals as an aid to identification of occupational exposure.
Elaborating tools for retrospective occupational exposure assessment in large populations is a heavy and time-consuming task; other programs aiming at developing such tools are already presented by several groups in the literature (Fritschi et al., 2009; Kauppinen et al., 2009) and one can reasonably expect collaborations between these groups to be fruitful and efficient in producing more results. 
